The species differences of intestinal drug absorption and first-pass metabolism between cynomolgus monkeys and humans.
In order to elucidate the causes of the species differences in the oral bioavailability (BA) between cynomolgus monkeys and humans, the contributions of first-pass metabolism and intestinal absorption were investigated. Typical substrates of cytochrome P450 enzymes, UDP-glucuronosyltransferase enzymes and efflux transporters were selected, and the BA, the hepatic availability (Fh) and the fraction dose absorbed from gastro-intestinal tract (Fa*Fg) were calculated from pharmacokinetic analysis after oral and intravenous administration in cynomolgus monkeys. In addition, in vitro metabolism was investigated using liver and intestinal microsomes to evaluate the relationship between in vivo and in vitro results. The BA of cynomolgus monkeys was low compared with that in humans with most of the drugs tested, and not only Fh but also Fa*Fg contributed significantly to the low BA in cynomolgus monkeys. When Fh was evaluated in in vitro experiments, it correlated well with the in vivo Fh. However, although the metabolic activities of CYP3A4 substrates were high in cynomolgus monkey intestinal microsomes, those of the other substrates were low or not detected. These findings suggested that the species differences and low BA in cynomolgus monkeys could be mostly attributed not only to hepatic first-pass metabolism but also to the intestinal absorption process.